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Abstract 

The objective of the present study was to evaluate memory performance in tasks with and without affective content (to confirm 
the mood congruency phenomenon) in acutely admitted patients with bipolar I disorder (BD) and major depression disorder 
(MDD) and in healthy participants. Seventy-eight participants (24 BD, 29 MDD, and 25 healthy controls) were evaluated. Three 
word lists were used as the memory task with affective content (positive, negative and indifferent). Psychiatric symptoms were 
also evaluated with rating scales (Young Mania Rating Scale for mania and Hamilton Depression Rating Scale for depression). 
Patients were selected during the first week of hospitalization. BD patients showed higher scores in the word span with positive 
tone than MDD patients and healthy controls (P = 0.002). No other difference was observed for tests with affective tone. MDD 
patients presented significantly lower scores in the Mini-Mental State Exam, logical memory test, visual recognition span, and digit 
span, while BD patients presented lower scores in the visual recognition test and digit span. Mood congruency effect was found 
for word span with positive tone among BD patients but no similar effect was observed among MDD patients for negative items. 
MDD patients presented more memory impairment than BD patients, but BD patients also showed memory impairment. 

Key words: Memory; Bipolar disorder; Depression; Affect 



Introduction 

Bipolar disorder (BD) is characterized by disturbances 
in nnood ranging fronn extrenne elation (nnania) to severe 
depression often acconnpanied by psychotic features and 
cognitive changes (1). There are two types of diagnosis: 
bipolar I disorder and bipolar II disorder. Bipolar I disorder 
is characterized by recurrent episodes of nnania and de- 
pression, while bipolar II disorder is defined as recurrent 
episodes of depression and hyponnania (2). Bipolar I disorder 
is equally prevalent in nnen and wonnen, whereas nnany 
studies have shown that there are nnore wonnen than nnen 
with bipolar II disorder (3). Prevalence rates have been 
estinnated to be 0.4-1 .6% for bipolar I disorder and 0.5-1 .9% 
for bipolar II disorder (2). However, when the spectrunn of 



bipolarity is extended to BD in general, the affected popula- 
tion is about 5% (4). BD is a genetically and neurochenni- 
cally based connplex, recurrent, and potentially progressive 
neuropsychiatric disorder involving nnultiple brain systenns 
at the level of neurochennistry, physiology, and structure 
(5). The precise cause of BD is not known. Historically, 
dopanninergic nnodels of BD have been dichotonnous and 
global, with nnania considered to be a hyperdopanninergic 
state throughout the brain and depression the reverse of 
this state (6). 

Major depressive disorder (MDD) is a heterogeneous, 
highly prevalent, and nnoderately heritable disorder. Ac- 
cording to the Diagnostic and Statistical Manual of Mental 
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Disorders, 4th edn. (DSM-IV), the diagnosis of MDD requires 
a minimum of five symptoms (at least one being mood or 
anhedonia) for a minimum of 2 weeks. The lifetime preva- 
lence of unipolar MDD is at least 1 0%, with the risk among 
women being twice the risk for men (7). There are no race 
differences, and, in general, the occurrence is higher among 
those without close relationships, divorced or separated (8). 
Recurrence and early age at onset characterize cases with 
the greatest familial risk. Most genetic studies have focused 
on functional polymorphisms (DNAsequence variations that 
alter the expression and/or functioning of the gene product) 
in the loci encoding the serotonin transporter (SLC6A4), 
serotonin 2A receptor (5HTR2A), tyrosine hydroxylase (TH; 
the limiting enzyme for dopamine synthesis), tryptophan 
hydroxylase 1 (TPH1; serotonin synthesis), and catechol- 
o-methyltransferase (COMT; dopamine catabolism) (9). A 
recent etiological hypothesis is that neurotoxic effects (pos- 
sibly related to excessive corticotrophin activity and/or to 
the inflammatory effects of cytokines) on hippocampal cells 
mediate many depressive symptoms with deficient function 
of neuroprotective peptides (9). Brain-derived neurotrophic 
factor (BDNF) is a neuroprotective protein. Initial reports 
have shown reduced serum BDNF in MDD (10) and as- 
sociation between polymorphisms in BDNF and BD (10). 
However, subsequent studies have not corroborated such 
findings uniformly for both disorders (11). 

BD patients clearly exhibit extensive neurocognitive 
dysfunction during acute episodes of mania or depression; 
however, the demonstration that these deficits endure during 
remission has raised the possibility that cognitive impairment 
may represent a trait rather than a state (12). Euthymic 
BD patients showed limitations in a number of cognitive 
domains, especially executive function, declarative memory, 
and sustained attention (13). MDD is associated with cogni- 
tive dysfunction, in particular episodic memory impairment 
(14). The observed memory deficits may be explained by 
the association with functional and structural changes in 
brain structures, including the hippocampus and prefrontal 
cortex that are critical for episodic memory (15). 

Mood is a relatively long-lasting emotional state. Affect is 
the emotional experience immediately raised by an experi- 
ence. During a manic episode, the mood is elevated. Pa- 
tients feel happy, without problems and are not sympathetic 
to somebody else's feelings, but when they are submitted 
to frustration they can be short-tempered. Patients show 
high energy, hyperactivity, distractibility, may be involved in 
many activities, loss of ideas, pressure to talk, and reduc- 
tion of sleep. Self-esteem is increased and there are ideas 
of grandiosity (2). During a depressive episode, a patient 
presents mood or affect change, can feel depressed, sad 
and hopeless, report anxiety and agitation, loss of self- 
esteem or feelings of guilt or depreciation, and reduction 
of appetite and activities, suicidal ideas or attempts, and 
sleep disorders (2). 

The importance of mood or affect for memory is sig- 



nificant because performance in memory tests may be 
influenced by the type of information to be processed or by 
the affective state of the individual at the time of the test (4). 
The memory performance of depressed patients in different 
tasks may be influenced by the affective state, with these 
patients presenting better acquisition and/or evocation of 
negative information compared to normal individuals (16). 
The main evidence of the negative bias of depression was 
derived from studies with recollection of personal experi- 
ences during a depressive episode or studies with the same 
type of recall during mood induction (4,17). 

In state dependency, processing of information is influ- 
enced by mood during acquisition, and recall is highest if 
the mood state is the same. In mood congruency, informa- 
tion is better stored if the affective content corresponds to 
the subject's affective state (5). In a study that evaluated 
the acute effect of diazepam on explicit memory with and 
without affective content in patients with major depression, 
no anterograde amnesia was observed following diazepam 
(18). The authors hypothesized that a dysfunction of limbic 
prefrontal cortical structures that impair the modulation of the 
amygdala in major depression could explain these results. 
No equivalent information is available for altered states of 
mood during mania episodes in BD (state dependency or 
mood congruency). 

The hypothesis raised in the present study is that the 
mood congruence phenomenon would be present towards 
elation in BD patients and towards depression in MDD 
patients. We also intended to demonstrate that acutely 
manic BD patients would present impaired memory/atten- 
tion performance compared to healthy participants, but not 
compared to acutely depressed MDD patients. Therefore, 
the objective of the present study was to evaluate memory 
performance in tasks with and without affective content 
(to verify the mood congruence phenomenon) in acutely 
admitted patients with type I BD and MDD, and in a group 
of healthy participants. 

Material and Methods 

Subjects and inclusion/exclusion criteria 

A cross-sectional study was carried out to evaluate 
inpatients with type I BD during a mania episode, and 
patients with MDD. The sample was composed of 78 par- 
ticipants (24 BD, 29 MDD, and 25 healthy controls). The 
inclusion of patients followed the DSM-IV criteria for BD 
and MDD. Exclusion criteria were severe cognitive deficit 
[Mini-Mental State Examination (MMSE) <10], legal or il- 
legal substance abuse (alcohol and drugs), illiteracy, and 
age <20 and >60 years. 

Patients were admitted to the Psychiatric Unit of a 
general university hospital. Hospital de CI micas de Porto 
Alegre (Porto Alegre, RS, Brazil) for treatment during an 
acute exacerbation of illness. The average number of 
episodes among MD patients was 3.19, while duration of 
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disease was 6.74 years. Among BD patients, the number 
of episodes was 5.19 and duration of disease was 8.99 
years. Use of medication is presented in Table 1. Healthy 
controls were recruited randomlyfrom the community where 
the hospital is located. 

A battery of cognitive tests was administered to assess 
attention and memory. Testing began with a visual recognition 
memory task. Assessment of each participant lasted about 1 
h. The same instructions were given to all subjects to prevent 
subtle differences of interaction with the experimenter. 

Cognitive testing and symptom rating scales 

A set of attention/memory tests with affective content 
(positive, negative, and indifferent) and without affective 
content was selected to evaluate the attention/memory 
performance of the participants. The selected tests have 
been previously adapted and validated for the Brazilian 
population (19-24). 

1 ) Word span: word lists with emotional content, with 10 
items each, presented at a rate of one word/second starting 
with the positive span and presented consecutively. Higher 
scores represent better performance. The task evaluates 
verbal episodic memory (19,20). 

2) Wechsler's logical memory test (immediate and 
delayed recall): a short story with 10 items is presented 
auditorily to evaluate attention and verbal episodic memory 
(21,22). Higher scores represent better performance. 

3) Digit span: the test starts with two consecutive com- 
mands of 3 digits, which are progressively increased up to 
2 commands of 10 digits. The test is interrupted when a 
participant fails to correctly repeat two consecutive com- 
mands. Higher scores represent better attention/memory 
processing. The test evaluates attentional processing, 
sustained attention and working memory (21,23). 

4) Visuospatial recognition span: white round tokens are 
displayed on a black board, starting from 1 and increasing 
up to 20 tokens. Each time a token is added to the board, 
the board is covered. The examinee has to identify the 
last added token (places are marked and the sequence is 
fixed). Higher scores mean better performance. This is a 
task developed to evaluate sustained visual attention and 
visual memory (24). 

Symptoms were rated in each group with the Hamilton 
Depression Rating Scale (HDRS) (25) and with the Young 
Mania Rating Scale (YMRS) for mania (26). The 17-item 
version was used for the HDRS scale and the Portuguese- 
adapted version was used for the YMRS (27). The MMSE 
was also applied to the 3 groups to exclude cognitive 
impairment (28). 

The study was approved by the Research Ethics Com- 
mittee of the Hospital de CImicas de Porto Alegre and all 
participants gave written informed consent. 

Statistical analysis 

Descriptive statistics (means ± SD and relative fre- 



quency) were calculated for demographic data, MMSE, and 
memory tests. Spearman's correlation coefficients were 
calculated for correlations between the Hamilton and Young 
scales, numberof affective episodes, duration of illness, and 
memory tests. A univariate general linear model (two-way 
ANOVAwith the Bonferroni post hoc test) was designed for 
the evaluation of the effects of group (depression, mania, 
controls), number of affective episodes and memory test 
scores (ANCOVA with the Bonferroni post hoc test). The 
statistical analysis was carried out using the Statistical Pack- 
age for the Social Sciences for Windows (SPSS 14). 

Results 

Demographic data 

To evaluate the severity of BD and MDD symptoms we 
applied the YMRS and the HDRS. The scores on the HDRS 
were 27.9 for the MDD group, and the scores on the YMRS 
were 29.3 for the BD group (Table 1 ). 

MDD patients were significantly older and less educated 
than BD patients (Table 1). Females were more prevalent 
in all groups studied. The MMSE scores were significantly 
lower among MDD patients (means ± SD, 25.56 ± 2.94) 
than among BD patients (27.40 ±1.67) and healthy controls 
(28.23 ± 1.82). 

Memory tests with affective content 

In the word span with positive tone, the BD group 
showed higher scores than the MDD and healthy control 
groups (Table 2). A significant effect of the number of 
affective episodes was observed in this test (ANCOVA, 
negative correlation; B = -0.13; P = 0.035). The word lists 
with indifferent and negative tones did not show significant 
differences among groups. 

Memory tests without affective content 

MDD patients presented significantly lower scores in 
the Digit span than BD and healthy controls (Table 2). A 
significant effect of number of affective episodes was also 
observed on Digit span (ANCOVA, negative correlation; B 
= -0.21 ; P = 0.043). MDD and BD patients presented signifi- 
cantly lower scores than healthy controls in the visuospatial 
recognition span (P = 0.002; Table 2). No effect of number 
of affective episodes was observed. 

In the Logical Memory test, the MDD group presented 
lower scores for immediate recall than healthy controls, but 
did not differ from the BD group (Table 2). In the delayed 
recall, both groups of patients (MDD and BD) presented 
a significantly worse performance than the healthy control 
group. No effect of number of affective episodes was 
observed. 

Correlations 

Age correlated significantly with word span positive 
content (rho = -0.25; P = 0.030), digit span (rho = -0.28; P 
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Table 1. Demographic and clinical data of the subjects studied. 



Variables 


iviuu [W — zyj 


on /K\ — OA\ 
dU [W — Z4j 


neaimy controls [w — zoj 


Age (years) 


45.03 ± 9.00^ 


36.83 ± 12.74b 


39.32 ± 12.22 


Education (years) 


8.14 ±2.98^ 


10.46 ±3.60d 


9.80 ±3.21 


Gender (Female) 


28 (96.6%) 


15(62.5%) 


19(76.0%) 


Duration of illness (months) 


80.91 ± 118.35 


107.91 ±80.70 


_ 


MMSE 


25.56 ± 2.94^ 


27.40 ± 1.67f 


28.23 ± 1.829 


HDRS 


27.90 ± 4.43 


_ 


_ 


YMRS 


- 


29.33 ± 3.30 


- 


Medication 








SSRI and antipsychotic 


9(31%) 






Tricyclic, benzodiazepine and antipsychotic 


6(21%) 






Lithium carbonate 




5(21%) 




Lithium carbonate, benzodiazepine and SSRI 


4(14%) 






Lithium carbonate and antipsychotic 




9 (37.5%) 




Benzodiazepine, antipsychotic, SSRI and 


4(14%) 






anticonvulsant 








SSRI 


4(14%) 






MAO! and/or antipsychotic and anticonvulsant 


2 (7%) 






Antipsychotic and anticonvulsant 




5(21%) 





Data are reported as means ± SD or number with percent in parentheses, a^^b (P = 0.029, Bonferroni post hoc test); 

(P = 0.031, Bonferroni post hoc test); e^^f; e^^g (P < 0.002, Bonferroni post hoc test). MDD = major depression 
disorder; BD = bipolar I disorder; MMSE = Mini-Mental State Examination; HDRS = Hamilton Depression Rating 
Scale; YMRS = Young Mania Rating Scale; SSRI = selective serotonin reuptake inhibitors; MAO! = monoamine 
oxidase inhibitors. 



Tests 



Logical memory 



= 0.015), and visuospatial span (rho 
= -0.26; P = 0.020). Education corre- 
lated with logical nnennory innnnediate 
recall (rho = 0.26; P = 0.024), word 
span negative content (rho = 0.38; 
P = 0.001), and digit span (rho = 
0.27; P = 0.01 6). Duration of disease 
correlated with Word span positive 
content annong BD patients (rho = 
-0.48; P = 0.022). 

Discussion 



This study was carried out to ana- 
lyze perfornnance in nnennory tasks 
with and without affective content in 
acutely nnanic BD patients, acutely 
depressed MDD patients, and in a 
group of healthy controls. 

Type I BD patients presented higher scores in the 
word span with positive content than MDD patients and 
healthy controls. This finding suggests the hypothesis of 
the nnennory nnood congruency annong BD patients. Mood 
and affect are innportant for nnennory because they nnay 
influence perfornnance according to the type of infornnation 
to be processed or according to the affective state of the 



Table 2. Comparison of the scores (means ± SEM) of memory tests among the groups 
studied. 



MDD(N = 29) BD(N = 24) Healthy controls (N = 25) 



Immediate recall 


6.0 ± 2.34a 


6.6 ± 1.40 


7.5 ± 1.56b 


Delayed recall 


5.5 ± 2.49c 


6.0 ± 1.53d 


7.2± 1.50^ 


Word span 








Positive tone 


4.4± 1.42f 


5.6 ± 1.219 


4.9± 1.24h 


Negative tone 


5.1 ± 1.72 


5.6 ± 1.43 


5.4 ± 1.08 


Indifferent tone 


4.9 ± 1.32 


5.3 ± 1.56 


5.8± 1.16 


Digit span 


3.7 ±2.19' 


5.7 ± 2.24j 


5.8 ±2.01' 


Visuospatial recognition span 


7.1 ±3.50^ 


6.6 ± 2.42d 


9.8±3.13e 



The number of episodes was controlled in the analysis as a covariant. a^^b; c,6^e', g^f,h; 
\^\,\ (P < 0.042, P < 0.017, P < 0.002, P < 0.001, respectively; ANCOVA with Bonferroni 
posf /?oc test). MDD = major depression disorder; BD = bipolar I disorder. 



individual at the tinne of the test (4,1 7,29). Therefore, in nnood 
congruency the infornnation is better stored if the affective 
content corresponds to the subject's affective state (4), as 
observed in the present study. No sinnilar infornnation was 
previously available for altered states of nnood and nnennory 
processing during nnanic episodes in BD (state dependency 
or nnood congruency). The perfornnance in the word span 
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with positive content was affected by the number of affec- 
tive episodes (as demonstrated by ANCOVA) and by the 
duration of disease (as shown by the Spearman correlation). 
Thus, we may assume that the task was influenced by the 
severity of BD (the more severe the disorder the lower the 
scores in the test). In BD, and depending on the severity of 
the disease (number of episodes and duration of disease), 
the positive biased memory processing and the symptoms 
of the disease (i.e., mania) may be interconnected - one 
reinforcing the other. 

The memory performance of depressed patients has 
been shown to be influenced by the affective state with 
better acquisition and/or evocation of negative information 
(16,30). In our study, no mood congruency effect for negative 
items was found for MDD patients. No influence of number 
of episodes or duration of disease was observed in this 
group. The negative bias of depression was derived from 
studies with recollection of personal experiences during a 
depressive episode or studies with the same type of recall 
during mood induction (4,16,17,29). 

MDD patients presented poorer memory performance 
than healthy participants in the following tests: logical 
memory immediate and delayed recall, digit span, and 
visuospatial recognition span. These patients also showed 
worse performance than BD patients in the digit span and 
word span with positive tone. In addition to memory tests, 
MDD patients also presented lower scores in the MMSE, 
corroborating previous data on cognitive impairment in de- 
pressed patients (14,31). Because depression is a frequent 
and disabling disorder often characterized by a recurrent 
and chronic course (32), it is well established that depres- 
sive disorders are associated with cognitive dysfunction, 
especially episodic memory impairment (33,34). Among 
the explanations forthese cognitive impairments in depres- 
sion, the possible association with functional and structural 



changes in brain structures (i.e., hippocampus and prefrontal 
cortex - critical for episodic memory) is central (15,35). 

We also found other memory impairments among BD 
patients. The performance in the logical memory delayed 
recall and in the visuospatial recognition span was lower 
compared to that of the healthy participants. There is now 
much evidence that patients with BD show cognitive 
impairment during the acute phases of the illness, which 
persists during inter-episode periods, even when mood is 
euthymic (36,37). Attentional processing, executive func- 
tion, and verbal memory are the cognitive functions usually 
impaired in BD (38). Impairment in some domains (visual 
and working memory, and risk-taking behavior) did not show 
remission during periods of euthymia, while it did show 
remission in others (selective attention, attentional shifting, 
verbal memory, verbal planning, processing speed, and the 
elements of executive function such as inhibitory control, 
response inhibition, or strategic thought) (39). 

The large proportion of women among depressed pa- 
tients is one of the limitations of the study; however, this 
was evaluated in the statistical analysis. On the other hand, 
this investigation presents several strengths such as the 
evaluation of acutely hospitalized patients, the determina- 
tion of disease severity with worldwide rating scales, and 
the use of a healthy group from the same community as 
that of the patients. 

We detected the mood congruency effect for the word 
span with positive content among BD patients but no similar 
effect among MDD patients for negative items. MDD patients 
presented more memory impairments than BD patients, 
while BD patients also showed memory impairments com- 
pared to the healthy participants. Indeed, bipolar patients 
did not resemble depressed patients in the performance of 
different memory tasks, but cognitive difficulties in bipolar 
patients may help explain impairment of daily functioning. 
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